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-- 
I hz totai run of Pacdc hernng C'lzpeapaIiasz in the Togiak District of Bristol Bay was monitored for 
abundance and smpled foi age, size, and sex for years 1990-1992 Department st& estimated 
abundance flying aerial surveys with chartered aircraft. Commercial catch samples came &om purse 
seine and m e t  landings Dui rg  closed fishmg periods, he.zing samples were obtained from test-fish 
catches made by volunteers fi-om the commercial fleet and by department staff using variable-mesh 
gillnets. From I990 throiigl~ 1992, the total run biomass ranged between 79,928 and 142,389 tonnes. 
The 1992 biomass of 142,389 tonnes was the greatest abundance documented since 198 1 Herring age 
varied fiom 3 to18 m the biomass. The 1992 season was the f is t  time that age-18 herring were 
documented in Toga!! District. The 1977 ar,d I978 ye= classes c~sttn,ued to deck? k akndzfice 
during the thee  years represented i-i this repcrri. -These year classes have-supported the expioitabie - 

biomass since 1983, appearing as age- 13 and - 14 herring in 1992. 

KEY WORDS: Pacific hening, Clupea pallasi, sac roe, spawning biomass, commercial herring 
fishery, Bristol Bay, Togiak District, age, length, weight, sex. 





B ~ s t a !  Bay Xerr(~nl5 ?VIa~~emer:, P!2i-i5 5 U C  27.845 (mF&G 1390). TE& plki provides ai 
aiiocation of i,36i tonnes (1,500 tons) to tlne wild spawn-on-kelp fishery and 7% of the remaining 
harvest (after subtraction of the spawn-on-kelp harvest) for the Dutch Hmbor foodkait fishery. The 
rest of the harvestable surplus is resenred for the sac roe fishery: 25% for m e t  and 75% for pucse 
seine fleet 

Stock assessnient studies of the To@& herring popiilatioil began in 1976 and have been documented 
annually since 1978 (McBride et a1 198 1, McBride and Whitmore 198 1; Fried et al 1982, 1983, and 
1984, Lebida et a1 !985a, 1985b, Lebida 1987, Lebida and Sandone 1990, Rowell 1995, 2002) An 
annual objective is to document the age, size and sex composition, as well as maturity of the 
commercial harvest and to estimate run biomass and the spawning escapement of herring in the Togiak 
Di~tiict These data protide ilie basis f ~ i  develup~rierii of population and forecasiing modeis used to 
determine harvest strategies - -  - - - - 

Study Area 

The Togiak District is one of five fishing districts within Bristol Bay Management Area 'TI. 
The district consists of all State waters between the longitude of the tip of Cape Constantine and the 
longitude of the tip of Cape Newenham, a linear distance of approximately 193.2 km (120 miles; 
Figure 2). Because of its large size, the 'l;ogiak Fishing District is divided into six management sections 
(Kulukak, Nunavachak, Togiak, Hagemeister, Pyrite Point, and Cape Newenham). 

A wide ktertidal zone md seveml shallow bays charzcteriie the sh~reline. Diurnal tidal r age  may 
reach 4.6 m (Selkregg 1976). Ribbon kelp Laminaria, rockweed Fums and eelgrass Zostera are the 
primary marine vegetation observed in the Togiak District. The spawn-on-wild kelp fishery has 
focused on the harvest of rockweed primarily in the Togiak, Nunavachak, and Kulukak Sections. 
Herring have spawned throughout the fishing district particularly in areas where eelgrass and rockweed 
have been present. Rockweed is the most visible species of aquatic vegetation because it grows on 
cobble substrate located within the intertidal area and upon rocky outcroppings. 

Herring are harvested for sac roe by m e t  and purse seine gear. The 1990 season marked the end of 
the gear restrictions by fishing section. Beginning in 1990, both purse seine and gillnet gear could be 
fished, in any of the five fishing sections within the Togiak District as designated by emergency order, 
(5 AAC 27.830; ADF&G 1990). 

Age, Size, and Sex Data 

Data Coilection 

Pacific herring were collected &om management sections. within the fishing district during fishery 
openings and closures. During closed fishing periods, volunteer commercial fishers made test purse 
seine or gillnet sets to capture herring in each fishing section throughout the spawning migration. 
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estimated h: smp!es %on; e ~ c h  gear-time-arm strapmi f ~ r  samples from both fishery aid noii-fissheiy 
samples: 

where n, equals the number of herring in the sample that were age a and n equals the total number of 
hening in the sample. 

The mem weight-at-age, Wa, fcr herring was estimated for each gear-time-fishery stratum by 

where Wai equals the individual weight of hening in the sample n that were age a 

The mean length-at-age was calculated by substituting the individual length La; of herring for the 
individual weight W,;. Length- and weight-by-age data fiom nonselective gear types (purse seine, 
variable-mesh gdlnet) were pooled to represent the mean length and weight of the entire population. 

Commercial Harvest 

Fish tickets (sales receipts) were completed by processiig companies and buyers for each commercial 
delivery of herring and spawn on kelp. Copies of all tickets were returned to ADF&G where staff 
edited and entered the information into a database. The database was reverified against each fish ticket. 
Harvest data by product, gear type, harvest date, and fish-g section were s~m.a.ized for each of the 
1990, 199 1, and 1992 seasons. Estimates of waste or discarded herring were obtained fiom aerial 
estirtlaies of discarded herring or processor reports. Estimated waste was inciuded in the fish ticket 
database and used in the calculation of exploitation rates. The fish ticket database was revised in 1994 
to reflect data revisions. Hence the data presented in this report may differ fiom that in the respective 
area management reports (ADF&G 199 1, 1992, 19933. 

The weight of the wild spawn on kelp harvest was converted to the equivalent number of adult herring 
required to deposit the quantity of eggs harvested. This information is documented in the annual 
management reports (ADF&G 199 1, 1992, 1993). 

Biomass Estimation 

The run biomass for Togiak District was estimated usiig aerial survey assessment procedures outlined 
by Lebida and Whitmore (1985). Aerial surveys were 801m ddy,  wezther permitthg, at low tide, t~ 
estimate heriing abundance. Each management section was divided into index areas to facilitate survey 
documentation. Aerial survey estimates for each index area were summed to provide binmass estkmtes 
for each management section by day. Biomass estimates of these management sections were summed 
to provide the observed district-wide biomass for each day. 





Age, Size, and Sex Data 

Biological data from 7,196 herring were collected in the Togiak Fishing District (Table 2) by purse 
seine, commercial gdhet, and variable mesh giilnet from 3 May through 25 May 1990. Regenerated or 
unreadable scales composed 14% of all scale samples. The percentage of unreadable scales fiom 
commercial purse seine samples was higest at 16%. Unreadable scales comprised 16% of the 
c~v~merc ia !  uA---wC m l l n ~ t  camp!es 13% of the test purse se,nle sa?:p!es. xJkiab!e-mesh &$>st sa~ples ha$ 
the smallest percentage of unreadable scales at less than 13%. Readability of- herring scales is 
dependent on the location of the body from which the scales have been removed as well as 
regeneration caused by scale loss. Because the opportunity for injury or scale loss increases as herring 
age, the proportion of unreadable scales is expected to increase over time. However, mean lengths for 
unaged samples were similar to those for the aged samples (NSC), indicating that readable scales were 
representative of the entire sample (Appendix A). 

Herring aged 3-17 were collected &om both the total run biomass and commercial harvest (Table 3). 
The temporal change in age class structure of the population was evident in the age corriposition of 
collected samples (Table 4; Figure 3). The proportion of herring age-9 and older composed 76% of 
the samples collected from nonselective gear during the early sampling period 3-1 1 May decreasing to 
3 1% during the period of 20-23 May. Conversely, the proportion of age-3 through -6 herring present 
in the samples increased from about 1% during 3-1 1 May to 41% by 20-23 May. The temporal change 
for age-7 and age-8 herring was less dramatic for the same time period. The proportion of age-7 and 
age-8 herring samples changed from 16% during the 3-1 1 May m p l i r g  period to 28% f ~ r  the 20-23 
May period. Late season samples (24 May-5 June) exhibited a higher proportion of age3 to age-6 
hm-iiig (46%j ih;lii any of tile eai-fier s a n l p i i  strata. 

Length at age of all samples collected ranged fi-om 178 rnrn (age-3) to 394 rnrn (age-13) and weight at 
age ranged fro= 61 g (age-3) to 681 g (age-13). The mean length and weight ofhening fiom the total 
run biomass were 283 rnm and 35 1 g, respectively (Table 5). 

The ratio of males to females fluctuated considerably in the d d y  samples for each gear type without 
any noticeable trend. Sex ratios were 1:O.S for commercial purse seine and 1:0.7 for variable mesh 
gillnet samples. Commercial @net and test commercial purse seine samples exhibited respective sex 
ratios of 1: 1 and 1:O.g for commercial m e t  (Appendix A). 

Commercial Harvest 

A total harvest of 11,095 tomes (12,230 tons) was landed w i t h  the Togiak District for a sac roe 
product (Table 6). The purse seine fleet caught 8,308 tonnes (9,158 tons), which wsls 75% of the 
inshore harvest. The gdlnet fleet caught 2,787 tonnes (3,072 tons), which was 26% of the catch. These 
figures include deadloss of 82 tonnes (90 tons) recorded for the gillnet fishery. 





The tturd stratum included in the revised biomass estimate was the biomass for To&& Bay, observed 
15 May. Herring samp!es fkom this biomass transitioned fiom spent fish on 12 May to mature fish by 
15 May. This cnange in maturity was representative of new biomass entering the fishing district. 
Surveys and commercial gdlnet harvests around 19 May targeted incoming mature herring. Data from 
the co;ru~ercial CAiet fishery were included per the request of the Area Management Biologist despite 
the selective nature of the data (Tables 8-13, Figures 7-10). The total run biomass estimate totaled 
79,8 14 tonnes (87,979 tons), equivalent to 2 18 d o n  hexing. After removal of the commercial sac 
roe harvest, the spawning escapement totaled 68,s 10 tonnes (1 89,000 tons) representing 190 million 
hemng (Table7) 

Herring age-9 and oider represented 79% of the biomass and 73% of the'population (Table 13;Figure 
11). The strong 1977 and 1978 year classes appearing as age-12 and age-13 herring in 1990, 
comprised 39% of the total run biomass and 33% of the total population (Figure 11). The incidence of 
the 198 1 year class, as age-9, and the 1983 age class, as age-7 herring was s i m c a n t  in the biomass. 
Age-9 herring contributed 18% by number and 17% by weight to the total run biomass. PLge-7 herring 
represented 13% by number and 11% by weight to the biomass. Herring age-6 and younger were of 
minimal presence in the biomass, comprising 10% of the population and 7% of the biomass (Table 7). 
During the 1990 season, the Togiak herring biomass represented 60% of the assessed spawrhg 
biomass in the eastern Bering Sea (Figure 12). 

1991 Season 

Age, Size, and Sex Data 

Biological data were coZecte0 %om 6,913 hen& csllected h the Togiak FisLig Eisiiict (Table 2) by 
purse seine, commercial m e t ,  and variable mesh m e t  6 May through 9 June. Regenerated or 
unreaaabie scales composed i3% of ali scaie samples. The percentage of unreadable scales was similar 
for commercial g h e t  and variable mesh gillnet (12%). Test commercial purse seine exhibited the 
largest number of unreadable scales (15%), followed by commercial purse seine (14%) samples. 
Mean lengths for unaged samples were similar to those for the aged samples (NSC), indicating that 
readable scales were representative of the entire sample. 

Herring ages 3-18 were present in the total run biomass and the commercial harvest. The temporal 
change in age class structure of the population was evident in the age composition of collected samples 
(Table 15, Figure 13). Herring age-9 and older comprised 57% of the samples collected fiom 
nonselective gear during the early sampling period 3-14 May, decreased to 14% by 22 May-9 June. 
The proportion of age-3, and age-4 herru7.g increased &em 5% during 3-14 May to 65% by 22 May-9 
June. The proportion of age 7-8 herring collected in the samples gradually decreased &om 27% 3-4 
May to 7% from 22 May9 Jrrae (Table 3). 

Length at age ranged &om 192 m~ (~ige-3) t~ 364 F L L ~  (zge!3) weight zt age rz~ged %om o'i g 
(age-3) to 681 g (age-13). The mean length and weight of herring from the total run biomass were 270 
mm and 292 g, respectively. 



The ratio of males t= fim&s fiucfi~ated considerablj: in the dr;I-y' s%~~p[es far ez& gex  cjilje wiiheiii 
any i~oticeable trend. Sex ratios for each gear type were i : i  for cornrnerciai purse seine, 1:O.g for 
commercial gllnet, 1 :0.9 for variable-mesh gillnet samples mad 1: 1 fgr test r,ommercia! p r s e  sehe 
samples (Appendix G). 

Commercial Harvest 

A total sac roe harvest of 13,581 tomes (14,970 tons) was landed w i t h  the Togiak District (Table 
17). The purse seine fleet caught 10,694 tonnes (1 1,788 tons), comprising 79% of the total hamst 
The gillnet fleet caught 2,887 tomes (3,182 tons), representing 21% of the total catch. Deadloss for 
both gear types totaled 91 tonnes (100 tons) and when included in the harvest figures, the total harvest 
is ! 3,672 tzlriies (1 5,878 tons]. 

Catches fkom the Hagemeister section accounted for 69% of the purse seine harvest. The m e t  
harvest was taken primarily in the Kulukak and Nunavachak sections with respective contributions to 
the total m e t  harvest of 58% and 42%, respectively. The combined roe percent.of herring caught by 
both gear types was 10% (Table 17, Figure 14). 

Sample sizes of herring collected for age composition analysis for both the purse seine and gillnet catch 
were consistently below the defied goals (Table 14). Herring age-9 and older comprised 79% of the 
purse seine harvest by weight and 72% by number (Table 18). Age groups 7-8 contributed 20% by 
weight and 25% by number. Contribution of age-6 and younger herring was minimal, representiig 1% 
by weight and 3% by number (Table1 8, Figure 15). 

Hening age-9 and older represented 67% of the gillnet harvest by weight and 6 1% by number. The age 
7-8 component was 3 1% of the harvest by weight and 38% by number (Figure 16). Herring in the 
age-5 and younger category were ~i~.i?l in the gib2et c ~ t c h  s21xples. SawpIes were collected from 
fishermen using @nets with mesh sizes of 66 rnm (2.6 in) and 78 mm (3.1 in). The average weight of 
giihet-caught hening was 4 i 5 g, which is identical to the 41 5 g average weight purse seine caught 
herring (Table 16). 

Bionlass Estimation 

Herring were first observed in the Hagemeister section of the f i s h g  district 7 May (Table 19). The 
first substantial biomass of 8,358 tonnes (9,213 tons) was documented in the Hagemeister, Togiak and 
Nunavachak sections 9 May (Tablel9, Figure 17). Herring continued to move into the district resulting 
in a peak biomass on 16 May with 46,719 tonnes (51,498 tons). Corresponding age composition of 
samples aged 3-6 changed fkom 16% to 41%. The abundance of these young herring continued to 
increase throughout the season to 48'4 for the 18-21 M2y sarnphg period, increasing to 79% from 22 
May to 9 June (Table 15, Figure 13). Conversely, the age-9 and older component dropped fi-om 57% 
to 35% for the first two sampling strzta. Age-9 and o!der herriig cofitinuzd to d s l h e  to 24% by the 
18-2 1 hkay sampling period and 13 % by the 22 May-9 June period. The consistent L~crease of young 
herring and decrease of older herkg indicates a constmt movement of fish &to mil o ~ t  of the 5sbi1:g 
district 

The total run biomass estimate consisted of 1) 7,147 tonnes (7,878 tons) of spent herring representing 

























Table 5. Mean length (mm), weight (g), and standard deviation by age for herring representing the bion~ass and 
commercial harvest by gear type, Togiak District, 1990. 

Run Biomass a Commercial Purse Seine Commercial Gillnet 
I - -- -- 

No. of Length Weight No. of Length Weight No. of Length Weight 
Age Samples (mm) SD (g) SD Age Samples (mm) SD (g) SD Age Samples (mm) SD (g) SD 

Total 4,932 282 27.7 338 109.4 1,125 291 19.7 405 91.4 , IL,256 296 17.8 390 75.9 

a Nonselective gear includes commercial purse seine, test purse seine, and variable mesh gillnets. 



Table 6 . Commercial purse seine and gillnet herring harvest (tons) by fishing section and date, Togiak District, 1990 
Roe percentages are displayed in parenthesis. Total daily harvest is depicted in both tons and tonnes. 

Fishing Section Daily Harvest 

Time Cape Total1 Total Roe 
Period (hours) Kulukak Nunavachak Togiak Hagemeister Pyrite Point Newenham (tons) (tonnes) Percent 

Gill~net (tons) -- 

5/20 27.0 294 (10.1) 294 267 (10.1) -- ----- 
Total 66.0 1,752 (9.4) 1,218 (8.6) 102 (6.8) 3,072 2,787 (9.0) 

Purse Seine (tons) - 

~, 

5/18 10 (7.7) I 10 9 (7.7) -- 
Total 3.0 11,221 (9.1) 1,732 (8.6) 939 (8.6) 5,074 (10.5) 192 (7.7) 9,158 8,308 (9.7) 

Combined Gear (tons) --- 

Total 69.0 2,972 (9.3) 2,950 (8.6) 938 (8.6) 5,176 (10.4) 192 (7.7) 0 0.0 12,230 11,095 (9.5) 
-- ----.. 

a Estimated deadloss from 18 gill nets at 5 tons per net. 
" Harvest from calibration (point) estimate. 



Table 7. Age composition estimates by number and weight of the harvest, escapement biomass, and total nln biomass 
(tonnes) observed in the Togiak District, 1990. 

I 

Run Biomass Commercial Purse Seine Harvest -- Commercial Gillnet Harvest ----- ---- 

Bioniass Percent No.of Fish Percent Biomass Percent No.of Fish Percent Biomass Percent No.of Fish Percenl 
Age (tonnes) byweight (~1,000) by No. Age (tonnes) byweight (~1,000) by No. Age (tonnes) (:<I 000) by No - -- - ...---- 

Total 79,814 100.0% 217,769 100.0% 8,308 100.0% 21,090 100.0% 2,787 100.0% 7,178 100.0% 

(Continued) 





Table 8.  Observed aerial biomass estimates of herring by index area (tons), and totals by day (tons, tomes) during the 1990 season 
Togiak District. Bristol Bay. , 

Milt 
Observations Estimated Biomass by Index Area (short tons) " Daily 'Total 

-- ------- 
Survey Tlme 

Date Condit~olu Surveyed No Length NUS KUK C E T  NUK UGL TOG TNG MTG HAG 0SK PYK CN (tons) (tr~nnes) 
hl~les  Km - ------- 

4122 Poor 
4/25 Good 
4/28 Good-Fair 
4129 Good-Fair 
4130 Good 
5/01 Good 
5102 Fair-Poor 
5103 Fair-Poor 
5/04 Good 
5/05 Fair 
5107 Good-Poor 
5108 Fair 
5/09 Poor-Fair 
5110 Good-Poor 
5111 
5112 Fair 
5/13 Poor 
5/14 Fair 
5114 Good 
5/15 Fair 
5116 Poor 
5118 Poor-Unsatis 
5119 Unsatisfactory 
5119 Poor 
5/20 Poor-Unsatis. 
5121 Poor 
5125 Poor-Unsat. 
5 4 8  " 
513 1 Excellent 
6/05 Fair 

a m  0 0.0 0.0 
am 0 0.0 0.0 
pm 0 0.0 0.0 
pni 0 0.0 0.0 
prn 0 0.0 0.0 
P" 0 0.0 0.0 
pm 0 0.0 0.0 
pm 0 0.0 0.0 
pm 0 0.0 0.0 
am 0 0.0 0.0 
Pm 1 0.8 0.5 

am-pm 11 8.3 5.2 
am-pm 63 37.1 23.1 
am-pm 6 3.3 2.1 

Pm 5 1.7 1.1 
pm 2 1.8 1.1 
prn 0 0.0 0.0 

am-pm 2 2.0 1.2 
PIn 1 2.0 1.2 
am 1 1.0 0.6 
am 0 0.0 0.0 
pm 0 0.0 0.0 
am 0 0.0 0.0 
P" 0 0.0 0.0 

am-pm 0 0.0 0.0 
am 0 0.0 0.0 
pm 0 0.0 0.0 
Pm 1 7.0 4.3 
Pm 1 0.7 0.4 
Prn 0 0.0 0.0 

Total 94 65.7 40.8 

(Continued) 



Table 8.  (Continued). 

- ----- 
a Togiak District Pacific herring biomass was estimated at 88,105 short tons (79,928 tonne~) for the 1990 season. 

The estimate is derived from summing proportions of peak aerial surveys as depicted by changes in age con~position. 
"ndex areas: NUN - Nushagak Peninsuala; KUK- Kulukak; MET- Metervik; NUK - Nunavachak; UGL - Ungathluk/Togiak; TOG - Togliak; 

TNG-Tongue Point; MTG-Matogak; HAG-Hagemeister; OSK - Osviak; PYT- Pyrite Point; CN- Cape Newenham. 
S~chools of smelt observed in fishing district. " Six tons of smelt observed behind Tongue Point (TNG index area). 

" 950 ton biomass of smelt observed in combi~led TOG, TNG, and MTG index areas. 
1,15 1 ton biomass of smelt observed in the combined UGL, TNG, MTG, and PYR index areas. 
565 ton biomass of smelt observed in MTG index area. " 626 tons of biomass in the combined UGL, TNG, MTG and PYR index areas. ' 1590 tons of smelt observed in the NUK, UCiL, TOG and MTG areas. 
Peak Survey. 
Biomass obsenied along shoreline of Crooked and High Islands. ' Survey of the NUS to NUK index areas indicated eastward movement of additional biomass. 

"' Partial Survey. 
" Area surveyed 28 May. Bioamss estimate not quantified. Significant numbers of schools present in the Nunavachak, Kulukak Bay, and 

Togiak Bay sections. Significant biomass (narrow band , 15 miles in length) of herring was observed exiting the fishing district along 
the Nushagak Peninsula. 





Table 10 Age composition estimates weighted by the harvested biomass (tonnes) by fishing section from the 
commercial gillnet fishery, Togiak District, 1990. 

-- 
Sampling Dates: 8 May - ----- 

Sampling Dates: 11 \lay Sampling Dates: 13 May Sampling Dates: 14 May 
Section: Kulukak Section: Kul, Nun, and Hag Section: Kulukak Section: E;:ulukak 
Biomass: 1,074 tomes Biomass: 341  tonne:!^ Biomass: 83 tomes Biomass: 6 12 tomes 

No. of Percent No.of Fish - 
No.01' Percent No.of Fish No. of Percent No.of Fish No. of Percent hio.of Fisll 

Age Samples by No. (X1000) Age Samples by No. (X1000) Age Samples by No. (X1000) Age Samples by NO. ();1000) 
1 0 0.0% 0 1 I) 0.0% 0 1 0.090 0 I 0 0,O'Yo 0 ----- 

0 
---- 

2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 2 0 0.0'% 0 
3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0 3 0 O.OY0 0 
4 0 0.0% 0 4 0 0.0% 0 4 0 0.0% 0 4 0 0.0% 0 
5 0 0.0% 0 5 0 0.0% 0 5 0 0.0% 0 5 0 0.0% 0 
6 11 4.2% 109 6 3 0.8% 7 6 8 6.6% 9 3.4'Yo 53 15 6 
7 29 11.2% 288 7 18 4.9% 41 7 17 13.9% I 32 7 23 8.8Yo 135 
8 10 3.9% 99 8 17 4.6% 39 8 6 4.9% 1 11 8 13 5.0% 76 
9 43 16.6% 427 9 66 17.9% 151 9 32 26.2% : 60 9 59 22.5% 346 

10 14 5.4% 139 10 29 7.9% 66 10 6 4.9% ; 1 1  10 19 7.3% 11 1 
11 47 18.1% 467 11 63 17.1% 144 11 23 18.9% 4 3  11 47 17.9% 276 
12 63 24.3% 626 1:2 87 23.6% 199 12 20 16.4% 38 12 71 27.1% 417 
13 32 12.4% 318 13 50 13.6% 114 13 9 7.4% : 17 13 2 1 8.0°/0 1213 
14 4 1.5% 40 14 27 7.3% 62 14 0 0.0% 0 14. 0 O.OU/o 0 
15 5 1.9% 50 15 8 2.2% 18 15 1 0.80io 2 15 0 0.0% 0 
16 1 0.4% 10 16 0 0.0% 0 16 0 0.0% 0 16 0 0.0% 0 
17 0 0.0% 0 17 0 0.0% 0 17 0 0.0% 0 17 0 O.OO/o 0 --- 

Total 259 100.0% 2,575 Total 3 6 8 1 0 0 . 0 %  841 Total 122 100.0% 230 ----- 262 100.0?/0 I ,53'7 
----- 

-.-- 
-.-- ---- -------.-- Percent by Percent by Percent by Percent by 

Age Weight Weight Biomass Age Weight Weight Biomass Age Weight Weight Biomass Age Weight Weigl~t 13iolnass -.-- 
1 0 0.0% 0 I 0 0.0% 0 1 0 0.0% 0 1 0 0.0% 0 ----.---------- 

2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 
3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0 
4 0 0.0% 0 4 0 0,OYo 0 4 0 0.0% ' 0  4 0 0.0% 0 
5 0 0.0% 0 5 0 0.0% 0 5 0 0.0% , 0 5 0 0.0% 0 
6 2,518 2.6% 28 6 689 0.5% 2 . 6  1,843 4.6% , 4 6 2,165 2.3% 14 
7 8,021 8.2% 88 7 4,966 3.7% 13 7 4,488 11.2% 1 9  7 6,543 6.9?0 4 2 
8 2,948 3.0% 32 8 4,824 3.6% 12 8 1,595 4.0% 3 8 4,046 4.3% 26 
9 15,233 15.5% 167 9 23,223 17.2% 59 9 10,219 25.4% 21 9 20,129 21.3% 130 

10 5,112 5.2% 56 10 10,034 7.4% 25 10 2,188 5.4% 5 10 6,859 7.29/0 44 
11 18,709 19.1% 205 11 24,057 17.8% 61 11 8,492 21.1% 18 11 17,973 ' 19.0% 116 
12 36,550 27.1% 291 12 34,167 25.2% 86 12 7,602 18.9% 16 12 28,457 30.1?/0 184 
13 14,310 14.6% 157 13 19,470 14.4% 49 13 3,388 8.4% 7 13 8,494 9.096 5 5 
14 1,713 1.7% 19 14 10,650 7.9% 27 14 0 0.0% 0 14 0 0.0% 0 
15 2,442 2.5% 27 15 3,293 2.4% 8 15 42 1 1 .O% 1 15 0 O.O?'o 0 
16 469 0.5% 5 16 0 0.0% 0 16 0 0.0% 0 16 0 O.OO,/o 0 

- 17 0 0 0% 0 17 0 0 0% 0 17 0 0 0% , 0 17 0 0 0% 0 
Total 08,025 100 0% 1,074 135,372 100 0% 341 40,237 100 0% 83 94,667 100 096 612 

------ 
-.-- ---------- 

(Continued) 





Table 1 I .  Age composition estimates of sampling stratum 5-1 1 May, weighted by 8 May aerial survey biomass for 
each fishing section, Togiak District , 1990. 

--- 
Sampling Dates: 5-1 1 May Sampling Dates: 5-1 1 hIay Sampling Dates: 5-1 1 May Sampling Dates: 5-1 1 hiay 
Section: Kulukak Section: Nunavachak Section: Togiak Sectioli: Magemeister 
Biomass: 13 tonnes -- Biomass: 15, 4 13 tomes Biomass: 7,983 tonne~  E3iomass: 4 1,799 torules 

No. of Percent No.of Fish No. of Percent No.of Fish No. of Percent No.of Fish --- ---- 
No, of I'ercent No.of 1:is)l 

Age Samples by No. (X1000) Age Samples by No. (X1000) Age Samples by No. (X1000) P,ge San~ples by No. (X1000) - 
I 0 0.0% 0 1 0 0.0% 0 O.O?b 0 1 

-- 
0 1 

---------- 
(I 0.O0/o 13 

2 0 0.0% 0 2 0 0.03'0 0 2 0 0.0% 0 Z 0 0.0% 0 
3 2 0.4% 0 3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0 
4 0 0.0% 0 4 1 0.2% 90 4 0 0.OOio 0 4 I 0.2% 188 
5 1 0.2% 0 5 2 0.5% 180 5 3 0.796 139 ' 5 1 0.2% 188 
6 44 9.4% 3 6 2 5 6.2% 2,247 6 37 8.60;~ 1,713 , 6 3 1 5.9% 5,834 
7 67 14.3% 5 7 52 12.9% 4,674 7 59 13.7% 2,732 , 7 49 9.4% 9,222 
8 17 3.655 1 8  16 4.0% 1,438 8 11 2.6% 509 ' 8 19 3.63'0 3,576 
9 99 2 1.2% 7 9 63 15.6% 5,663 9 77 17.9% 3,565 9 102 19.5% 19,196 

10 26 5.6% 2 10 24 6.0% 2,157 10 2 5 5.8% 1,158 i 10 40 7.6% 7,528 
11 5 5 11.8% 4 11 5 4 13.4% 4,854 11 56 13.0% 2,593 11 81 15.5% 15,244 
12 9 1 19.4% 6 12 122 30.3% 10,966 12 112 26.0% 5,186 , 12 129 24.6% 24,277 
13 59 12.6% 4 13 35 8.'7% 3,146 13 44 10.2% 2,037 13 66 12.6% 12,421 
14 5 1.1% 0 14 4 1.0% 360 14 3 0.7% 4 0.8% '753 139 , 14 
15 1 0.2% 0 15 3 0.7% 270 15 2 0.5% 9 3  15 1 0.2% 188 
16 0 0.0% 0 16 2 0.5% 180 16 2 0.5% 9 3  16 0 0.0% 0 
17 -- 1 0.2% 0 17 0 0.09'0 0 17 0 0.0% 0 17 0 0.0?40 0 

Total 
------- -- 468 100.0% 33 403 100.0% 36,225 431 100.0% 19,956 T s l  524 100.0% 98,615 ---- -- - ----- ----. 

Percent by Percent by Percent by Percent by 
--*- 

Age Weight Weight Biomass Age Weight Weight Biomass Age Weight Weight Biomass A.ge Weight Weight Biolnass -- 
1 0 0.0% 0 1 0 0.0% 0 0.0% 0 1 0 0.0% 0 1 

----- ---- 
0 

2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 
3 310 0.2% 0 3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0 
4 0 0.0% 0 4 142 0.1% 14 4 0 0.0% 0 4 132 0.1% 2'7 
5 220 0.1% 0 5 386 0.2% 38 5 566 0.4% 29 5 207 0.1% 43 
6 9,393 5.8% 1 6  5,603 3.6% 555 6 8,137 5.2% 415 ' 6 7,655 3.8% 1,5811 
7 18,177 11.2% 1 7 14,997 9.6% 1,486 7 16,610 10.6% 8 4 8 ;  7 14,059 7.0% 2,916 
8 5,609 3.5% 0 8 5,472 3.5% 542 8 3,423 2.2% 175 8 6,065 3.OYo 1,258 
9 33,913 20.9% 3 9 23,073 14.8% 2,286 9 26,844 17.2% 1,370 , 9 37,483 18.6% 7,776 

10 9,653 6.0% 1 10 9,460 6.1% 937 10 8,913 5.7% 455 10 15,566 7.7% 3,229 
11 21,070 13.0% 2 11 22,643 14.6% 2,244 11 22,160 14.2% 1,131 , 11 33,573 16.7% 6,965 
12 36,209 22.3% 3 12 53,230 34.2% 5,274 12 47,118 30.1% 2,405 12 55,326 27.5% 11,477 
13 24,887 15.3% 2 13 16,231 10.4% 1,608 13 19,460 12.4% 993 13 29,303 14.5% 6,079 
14 2,133 1.3% 0 14 1,862 1.2% 184 14 1,290 0.8% 66 14 1,535 0.8% 318 
15 334 0.2% 0 15 1,459 0.9% 145 15 806 0.5% 41 15 587 0.3% 122 
16 0 0.0% 0 16 1,OO 1 0.6% 99 16 1.090 0.7% 0 0.0% 0 56 16 
17 296 0.2% 0 17 0 0.0% 0 17 0 0.0% 0 17 0 0.0% -- 0 

Total 162,204 100.0% --- 13 155,557 100.0% 15,413 -- 156,417 100.0% 7,983 ---- 201,491 100.0% ------ 41,799 





Table 13. Total weighted age composition in numbers of fish and by weight (tonnes) of aerial survey biomass 
resulting in the total run biomass estimate, Togiak District, 1990. 

Togiak District Total Aerial Estimate 
for the 8 May survey 

Togiak District 'I'otal Aerial Estimate Togiak District Total Aerial Estimate Togiak District Total Aerial Estimate 
for the 12 May survey for the 15 May survey for tlie 19 May survey 

Biomass Percent No.of Fish Percent Biomass Percent No.of fish Percent Biomass Percent No.of fish Percent Bion~ass Perctnt No.of fish Percent 
Age (tonnes) by Weight (~1,000) by No. Age (tonnes) by Weight (~1,000) by No. Age (tonnes) by Weight (~1,000) by No. Age (tonlles) by Weight (xi ,000) t,y No. 

- - -- ----- 
Total 65,208 100.0% 154,829 100.0% 9,719 100.0% 27,306 100.0% 8,826 100.0% 25,819 100.0% 2,198 100 0% 7,548 100 0% 

(Continued) 



Table 13. (Continued). 

Togiak District Gillnet Catch 18 May Togiak District Gillnet Catch 20 May 

- - -- - --- - 

Total Run Biomass Estunate 

Biomass Percent No.of Fish Percent Biomass Percent No.of Fish Percent Biomass Percent No.of Fish Percerit 
Age (Tonnes) by Weight (~1,000) by No. Age (Tonnes) by Weight (~1,000) by No. Age (Tonnes) by Weight (~1,000) by No. 

Total 409 YOO.O% 1,236 100.0% 





Tzh!e ! 5.  Temp~ra! change ir? 2ge con?nnsidon r - (by mmber) sf samples cc!!ected frcm 
non-seiective gear in the Togiak District, 1991. 

Age Groupa 
Sample 

size Date 3 -4 5 -6 7-8 9 + 

- - - 

Total 6,253 - 

- - 

" Category 9+ includes age 9 through 16 



Table 16. Mean length (mm), weight (g), and standard deviation by age for herring representing the biomass and 

commercial harvest by gear type, 'l'ogiak District, 199 I 

Run Biomass a Commercial Purse Seine Commercial Gillnet 

No. of Length Weight No. of Length Weight No. of Length Weight 
Age Samples (mm) SD (g) SD Age Samples (mm) SD (g) SD Age Samplers (mm) SD (g) SD 

Total 6,389 283 13.5 351 77.8 2,348 296 415 397 296 416 

- " Collected from nonselective gear includes commercial purse seine, test purse seine and variable mesh gillnets. 



Table 17 . Commercial purse seine and gillnet herring harvest (tons) by fishing section and date, Togiak District, 1991 
Roe percentages are displayed in parenthesis. Total daily harvest is depicted in both tons and tonnes. 

Fishing Section 
Ilaily Harvest -- -- 

Cape 
Date Time Kulukak Nunavachak Togiak Hagemeister Pyrite Point Newenk Total Total Roe 

(hours) -- -- ---- --. (tons) (tonne~) Percent 

Gillnet 

Purse Seine 

Combined Gear 

Total 17.0 3,875 (9.6) 1,709 (8.3) 1,0613 (9.0) 8,162 (10.2) 156 (11.6) 0 0.0 14,970 13,581 (9.9) 

" Harvest data does not include 100 tons of deadloss. 
Harvest from calibration estimation (point estimate). 

" Catches are illegal or were miscoded by date, gear or section. Co~nmericial fishing periods were not open at this date and time 



Tablel8. Age coinposition estimates by number and weight of the harvest, escapement biomass, and total run biomass 
(tonnes) observed in the Togiak District, 199 1. 

-- Total Run Biomass - Purse Seine Harvest Gillnet Harvest --- ----- 

Biornass Percent No.of Fish Percent Biomass Percent No.of Fish Percent Biomass Percent No.of Fish Percent 
Agt: (tonnes) by Weight (~1,000)  By No. Age (tonnes) by Weight (~1,000)  By No. Age (tonnes) by Weight (~1,000) By No. 

- -- - - - - - - 

Total 75,505 100.0% 228,123 100.0% 10,694 100.0% 24,585 100.0% 2,887 100.0% 6,742 100.0% 

--------- 

(Continued) 





Table 19. Observed aerial biomass estimates of herring by index area (tons), and totals by day (tons, t'onnes) during the 
199 1 Togiak District season, Bristol13ay. 

Milt 
Observations Estimated Biomass by Index Area (tons) Daily Total - -- --- 

Survey Time Length 
Date Conditio~ Surveyec No. Miles Km NUS KUK MET NUK UGL TOG TNG MTG HAG OSIC PYR CN WAL (tons) (tonnes) 

---------- 
4/19 Good pm 0.0 0.0 0.0 0 0 0  0 0  0 0 0 0 0 0 
4/24 Fair pm 0.0 0.0 0.0 0 0 0 0  0 0 0 
4/28 Good am 0.0 0.0 0.0 0 0 0 0  0 0 0 0  0 0 
5101Fair-Poor pm 0.0 0.0 0.0 0 0 0  0 0 0 0 
5/03 Fair pm 0.0 0.0 0.0 0 0 0 0  0 0 0 0  0 0 0 
5/06 Poor am 0.0 0.0 0.0 0 0 0 0 0  0 0 0 0  0 0 
5/06 Fair pm 0.0 0.0 0.0 0 0 0 0 65 6 5 5 9 
5/07 Poor am 0.0 0.0 0.0 0 0 8  0 0 0 0  8 7 
5/07 Fair pm 0.0 0.0 0.0 0 0 0 0  0 0  0 3 8  38 3 4 

P 5/08 Fair-Poor am 0.0 0.0 0.0 0 0 0 0 0 0  0 0 
o 5/09 Fair pm 3.0 1.0 0.6 0 0 3,920 68 1,440 3,785 0 0 1,607 9,213 8,358 

5/10 Fair-Poor am 24.0 17.8 11.0 0 0 1,968 3,963 3,599 0 2,909 3,073 15,512 14,072 
5/11 Fair am 21.0 24.5 15.2 0 1,711 396 17 2,729 637 1,210 2,150 924 9,774 8,867 
5/12 Fair-Poor am-pm 24.0 20.8 12.9 395 2,276 571 1,246 99 427 0 5,014 
5/13 Good am 5.0 2.1 1.3 7,878 916 3,092 3,368 2,829 11,027 794 1,863 305 1,913 115 85 34,185 31,012 
5/14 Good am 1.0 0.5 0.3 1,871 7,313 594 779 3,269 1,832 15,658 14,205 
5/15 Good-Fail am 1.0 0.1 0.1 806 6,163 450 1,667 2,015 27,396 969 1,868 5,144 2,817 38% 49,677 45,067 
5/16 Fair am 1.0 0.5 0.3 0 11,195 146 1,883 683 28,931 23 1,327 4,867 220 1,637 586 51,498 46,719 
5/18 Fair pm 0.0 0.0 0.0 8 3,212 2,103 3,736 389 1,658 1,258 469 0 3,136 15,969 14,487 
5/20 Good-Fail pm 2.0 0.0 0.0 226 3,673 4,166 8,469 2,641 9,223 769 578 648 3,963 0 0 34,356 3 1,168 
5/24 Good pm 5.0 0.2 0.1 0 1,436 2,707 2,235 193 0 1,040 274 0 328 8,303 7,532 
5/28 Good am-pm 0.0 1.0 0.6 0 368 213 1,390 7,163 0 360 1,260 224 599 11,577 10,503 
5/31 Fair-Poor pm 2.0 0.0 0.0 348 267 5,394 1,458 122 0 0 0 0  7,589 6,885 
6/05 Fair pm 1.0 0.5 0.3 0 216 633 1,162 261 1,353 4,388 0 1,299 0 551 9,863 8,948 
608 Fair pm 0.0 0.5 0.3 13 0 1,340 1,092 2,468 3,303 5,302 5 812 0 14,335 13,005 

Total 90.0 69.4 43.1 -- -- ---. 
" Togiak District Pacific herring biomass was estimated to be 83,229 tons (75,505 tonnes) for the 1991 season. The esti~nate is derived 

from su~nming proportions of peak aerial surveys as depicted by changes in age composition for 16 and 24 May. " Index areas: NUN - Nushagak Peninsuala; KUK- Ki~lukak; MET- Metervik; NUK - Nunavachak; UGL - UngalithIuW'Togiak; TOG - Togiak; 
TIG- Tongue Point; MTG- Matogak; HAG-Hagemeister; OSK - Osviak; PYT- Pyrite Point; CN- Cape Newenham. 
Partial Survey 

" Snnelt Schools observed 





Table 20. (Continued). 
- ----- 

Sampling Dates: 12 May Sampling Dates: 12 May Sampling Dates: 12 May Sampling Dates: 12 May 
Sectiorl: Kulukak C. Purse Seine Section: Nunavachak C:. Purse Seine Section: Toaiak C.Purse Seine Section: Haaemeister C Purse Scirle 
Biomass Estimate: 1,144 tonnes -- Biomass Estimate: 59 t o n n e ~  Biomass ~s i imate :  297 tonnes Biornass ~s t imate :  5,777 tonnes ----. -------- 

No. of Peircent No.of Fish No. of Percent No.of Fish No. of Percent No.ofFish No. of Percenl No.of'Fish 
Age San~pIes by No. (X 1,000) Age Samples by No. (X 1,000) Age Samples by No. (X 1,000) Age S x l e s  by No (X 1,00(1) -. 

1 0 (m 0 1 0 0.0% 0 1 0 0.0% 0 i'- 0 O.O%I 0 
----..-- 

2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 '2. 0 0.0%) O 
3 0 0.0% 0 3 0 0.0% 0 3 0 3 0 0.0% 0 0.0% 0 
4 24 6.9% 205 4 29 4.6% 7 4 24 6.9% 55 4 3 0.7%) 94 
5 2 0.6% 17 5 5 0.8% 1 5  2 0.6% 5 S 0 0.0% 0 
6 5 1.4% 43 6 6 0.9% 1 6  5 1.4% 11 6 3 0.7% 94 
7 71 20.3% 608 7 93 14.6% 22 7 71 20.3% 162 7 30 7.3% 94.2 
8 611 17.5% 522 8 118 18.5% 28 8 61 17.5% 139 8 54 13.2%) 1,696 
9 10 :!.9% 86 9 23 3.6% 5 9 10 2.9% 23 5) 21 5.1%s 660 

10 52 14.9% 445 10 103 16.2% 24 10 52 14.9% 119 10 81 19.8%) 2,544 
11 16 4.6% 137 11 3 4 5.3% 8 11 16 4.6% 36 11 31 7.6%) 974 
12 32 9.2% 274 12 63 9.9% 15 12 32 9.2% ' 73 12 73 17.80/(, 2,293 
13 55 15.8% 471 13 109 17.1% 26 13 55 15.8% 125 13 '77 18.8% 2,419 
14 18 5.2% 154 14 45 7.1% 11 14 18 5.2% 41 14 27 6.6% 84.8 
15 3 0.9% 26 15 7 1.1% 2 15 3 0.9% 7 15 5 1.2% 157 

P 16 0 0.0% 0 16 1 0.2% 0 16 0 0.0% 0 16 4 1.0% 126 
N 17 0 0.0% 0 17 1 0.2% 0 17 0 0.0% 0 17 -- ---- 0 0.0% 0 

Total 349 100.0% 
------- 

---- 2,988 637 100.0% 149 Total 349 100.0% 796 409 100.OO/cl 12,84.8 -- --.-- -- -------.-. 
- ---- 

Percei~t by Pi-,rcent by Percent by Percent by 
Age Weight Weight Biomass Age Weight Weight Biomass Age Weight Weight Biomass &e Weight W e a l  Biornass 

1 0 0.0% o 1 o 0.0% o 1 0 0.0% 0 i- o 0.0% o -- - ------. 
2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 0.0% 0 0 2 
3 0 0.0% 0 3 0 0 ,O% 0 3 0 0.0% 0 3 0 O.O%, 0 
4 4,550 3.8% 43 4 5,208 2.3% 1 4 3,397 2.9% 9 4 451 0.3% 16 
5 457 0.4% 4 5 1,040 0.5% 0 . 5 341 0.3% , 1 5  0 O.O%> 0 
6 1,329 1.1% 13 6 1,631 0.7% 0 6 1,098 0.9% ' 3 G 656 0.474 23 
7 20,096 16.6% 190 7 26,178 11.5% 7 7 19,001 16.1% 48 7 8,635 5.2% 299 
8 19,590 16.2% 185 8 37,841 16.6% 10 8 19,147 16.2% 48 8 17,752 10.674, 615 
9 3,257 2.7% 3 1 9 7,643 3.4% 2 9 3,674 3.1% 9 9 8,009. 4.8% 27'7 

10 19,483 16.1% 184 10 38,867 17.1% 10 10 19,436 16.5% 49 10 32,528 19.5%# 1,126 
11 6,633 5.5% 63 11 14,055 6.2% 4 11 6,198 5.3% 16 11 13,146 7.9% 455 
12 13,412 11.1% 127 12 26,284 11.5% 7 1212,977 11.0% 33 12 33,007 19.8% 1,143 
13 23,850 19.7% 225 13 47,630 20.9% 12 13 23,501 19.9% 59 13 35,645 21.4% 1,234 
14 7,479 6.2% 71 14 18,850 8.3% 5 14 7,805 6.6% 20 14 12,329 7.4% 42'7 
15 1,083 0.9% 10 15 2,723 1.2% 1 15 1,404 1.2% (1 15 2,484 1.5% 8 6 
16 0 0.0% 0 16 0 0.0% 0 16 0 0.0% 0 16 2199.04 1.3% 7 6 
17 0 0.0% 0 17 0 0 0% 0 17 0 0.0% 0 17 0 0.0% 0 ----.-. 

Total 121,220 100.0% -.--- 1,144 227,950 100 0% 59 Total 117,979 100.0% 2 T 7 -  ---.--- 166,840 100.0% 5.777 --------. 





Table 2 1 .  Age composition estimates weighted by harvested biomass (tonnes) and fishing section from the commercial gillnet 
fishery, Togiak District, 199 1. 

-- 
Sampling Dates: 10 May Sampling Dates: 11 May Combined Commercial Gillnet Hanrest 
Section: Kulukakand Nunavachak C.GI Section: Kulukak C. Gillnet Sections: Combined 
Biomass Estimate: 1,607 tonnes --- Biomass Estimate: 1,280 tonne~  Biomass Estimate: 2,887 tonnes 

No.of Percent No. of Fish 
-- 

No.of Percent No. of Fish No.of Percent No. of Fish 
Age Samples by No. (X 1,000) Age Sanlples by No. (X 1,000) Age Samples by No. (X 1,000) -.--- 

1 0 0.0% 0 1 - 0 0.0% 0 1 
---.- 

0 0.0% 0 
2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 
3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0 
4 2 0.7% 2 9 4 0 0.0% 0 4 2 0.5% 2 9 
5 0 0.0% 0 5 0 0.0% 0 5 0 0.0% 0 
6 3 1.1% 43 6 0 0.0% 0 6 3 0.8% 43 
7 46 17.0% 66 1 7 11 8.6% 245 7 57 14.3% 906 
8 72 26.6% 1034 8 27 21.1% 601 8 99 24.8% 1,635 
9 19 7.0% 273 9 6 4.7% 134 9 2 5 6.3% 406 

10 45 16.6% 646 10 13 10.2% 289 10 58 14.5% 93 6 
11 17 6.3% 244 11 15 11.7% 334 11 32 8.0% 578 
12 27 10.0% 388 12 25 19.5% 557 12 52 13.0% 944 
13 28 10.3% 402 13 27 21.1% 601 13 55 13.8% 1,003 
14 11 4.1% 158 14 3 2.3% 67 14 14 3.5% 225 
15 0 0.0% 0 15 0 0.0% 0 15 0 0.0% 0 
16 1 0.4% 14 16 1 0.8% 22 16 2 0.5% 3 7 

- 17 0 0.0% 0 17 0 0.0% 0 17 0 0.0% 0 
Total 271 100.0% 3893 128 100.0% 2,850 399 100.0% 6,742 --- -.--- ---.- 

Percent by 
---- 

Percent bv Percent bv 
Age Weight weight Biomass Age Weight weight Biomass Age Weight weight Biomass -. 

1 0 0.0% 0 1 0 0.0% 0 1 0 0.0% 0 
----- 

17 0 0.0% 0 17 0 0.0% 0 17 0 0.0% 0 
Total 101,475 100.0% 1,607 52,159 100.0% 1,280 153,634 100.0% 2,887 

-- 
..- 



Table 22. Age composition estimates of sampling stratum 15-18 May weighted by 16 May aerial survey biomass for each fishing 
section; spent herring observed 13 M a y  weighted by the  aerial biomass for  t he  Kuluk,alc and ?Junavachak Sections, 
Togiak District, 199 1. 

----- 
Sampllng Dates: 12-14 May Sampling Dates: 15-17 May Sampllng Dates: 15- 18 May :Sampling Dates: 15-17 May 
Section: Kulukak and Nunavachak Section: Kulukalc and Nunavachak Section: Togiak Section: Hagemeister 
Biomass Estimate: 7,147 tonnes -. Biomass Estimate: 13,348 tonnes Biomass Estimate: 26,246 tonnes Biomass (harvest) Estimate: 7,856 tomes 

N o o f  ~ercent No.of Fish No. of 1 5 e 1 t  No.of Fish No.of No, of Percent No. of F ~ s h  - 7 T i a n L 3 K E I T Z i  
AS; Sa~eple; by , No. (X 1,000) Age Sam les b No. (X 1,000) Age ;an~ples by No. (X 1,000) Age Samples t) No. 0; 1,000~ 

0 00/ 0 I +%/; 0 1 0 0.0% 0 -T- ? ~ k - - - ~ i  
2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 2 0 O.O%I 0 
3 1 0.1% 20 3 0 0.096 0 3 0 0.0% 0 3 0 0.0%) 0 
4 27 2.9% 544 4 63 16.0?6 6,817 4 58 19.1% 16,171 4 40 8.8% 1,5)04 
5 5 0.5% 101 5 7 1.8% 757 5 4 1.3% 1,115 5 9 2.0% 4451 
6 4.7 5.0% 947 6 10 2.5% 1,082 6 2 0.7% 558 6 10 2.2%) 498 
7 174 18.6% 3,505 7 113 28.896 12,227 7 43 14.2% 11,989 7 108 23.7% !j,383 
8 12,5 13.4% 2,518 8 82 20.9% 8,873 8 57 18.8% 15,892 8 96 21.1% 4,785 
9 86 9.2% 1,732 9 20 5.1% 2,164 9 15 5.0% 4,182 9 19 4.2% 947 

10 104 11.1% 2,095 10 35 8.9% 3,787 10 27 8.9% 7,528 10 52 11.4% :!,ii92 
11 81 8.7% 1,631 11 10 2.5% 1,082 11 16 5.3% 4,461 11 22 4.8% 1,096 
12 118 12.6% 2,377 12 22 5.6% 2,381 12 29 9.6% 8,086 12 38 8.4% Y ,894 
13 12,3 13.2% 2,477 13 21 5.3% 2,272 13 30 9.9% 8,364 13 40 8.8% 1,994 
14 34 3.6% 685 14 9 2.3% 974 14 20 6.6% 5,576 14 16 3.5% 797 
15 7 0.7% 141 15 1 0.3% 108 15 1 0.3% 279 15 3 0.7% 150 

P 16 3 0.3% 60 16 0 0.094 0 16 1 0.3% 0 16 1 0.2% 5 0 
LA 17 0 0.0% 0 17 0 0.0% 0 17 0 0.0% 0 17 

933 100 18,832 393 100 303 100 84,20 1 
-- 1 0.2% 5 0 

Tota --- .oO/o ,094 42,525 .O% 16ss '-nrnTT,rn- '  -- ---.------- 
P e r c e n w  ------ 

Percentby tons Percentby Per~----*-- 
A e Wei llt Weight Biomass Age Weight Weight Biomass Age Weight Weight Biomass A e W&ht Wei ht Biomass 

+07).0% 0 1 0 0.0% 0 1 0 0.0% 0 -9- T~-~J-+Z----- T- 
2 o 0.0% o 2 o 0.0% o 2 o 0.0% o 2 o 0.0% O 
3 116 0.0% 3 3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0 
4 4,960 1.5% 110 4 8,524 7.6% 1,017 4 7,778 9.1% 2,391 4 5,706 4.0% 3 13 
5 1,019 0.3% 23 5 1,207 1.144 144 5 673 0.8% 207 5 1,455 1.0% 80 
6 10,971 3.4% 244 6 2,208 2.094 263 6 468 0.5% 144 6 2,157 1.5% 119 
7 46,916 14.6% 1,042 7 30,035 26.8% 3,582 7 10,501 12.3% 3,227 7 28,096 19.6% 1,544. 
8 39,750 12.3% 883 8 24,775 22.194 2,955 8 15,767 18.5% 4,846 8 28,910 20.2% 11,588 
9 28,769 8.9% 639 9 6,693 6.0% 798 9 4,744 5.6% 1,458 9 6:741 4.7% 3 70 

10 38,981 12.1% 865 10 12,804 11.4?/0 1,527 10 8,759 10.3% 2,692 10 19,217 13.4% 1,056 
11 31,636 9.8% 702 11 3,716 3.394 443 11 5,884 6.9%. 1,808 11 8;860 6.2% 487 
12 47,102 14.6% 1,046 12 8,876 7.994 1,059 12 10,810 12.7% 3,322 12 15,550 10.9% 854, 
13 53,728 16.7% 1,193 13 9,215 8.2% 1,099 13 11,498 13.5% 3,534 13 17,047 11.9% 937 
14 14,329 4.5% 318 14 3,556 3.2% 424 14 8,156 9.6% 2,507 14 6,939 4.9% 381 
15 2,752 0.9% 61 15 296 0.3% 35 15 361 0.4% 111 15 1,358 0.9% 7 5 
16 880 0.3% 20 16 0 0.0% 0 16 0 0.0% 0 16 557 0.4% 3 1 
17 0 0.0% 0 17 0 0.0% 0 17 0 0.0% 0 17 406 0.3% 22 

Tota 321,901 100.0% 1,147 11 1,906 100.0% 13,348 83,399 100.0% 26'246 --TBJ3i - .  ) . u o  7 r ; P 2 % -  ----- 
a Does not include test fish harvest from calibration estimate. 
"ncludes index areas KUL, NUS. 

Includes index areas NUN, UGL. 
a 1ncl~1des index areas TOG. 

Includes index areas OSV, MTG, TNG. 





Table 24. Total weighted age composition in niumbers of fish and by weight (tonnes) of aerial siJivey biorrlass 
resulting in the total run biomass estimate, Togiak District, 1991. 

Aerial Estimate Aerial Estimate 16 May ' Aerial Estimate 24 May 
of Spawned --- out Herring Observed 13 May Includes 806 tons of spawned out herring -- -----.--- 

Biomass Percent No.of Fish Percent Biomass Percent No.of Fish Percent Biomass Percent No.of Fish Percent 
Age (tonnix) by Weight (~1,000) by No. Age (tonnes) by Weight (~1,000) by No. Age (tonnes) by Weight (~1 ,000)  by IVo. 

Total 7,147 100.0% 18,832 100.0% 47,450 100.0% 149,403 100.0% '7,532 100.0% 29,096 1~00,0~% 

- -------- 









Table 27. Mean length (mm), weight (g), and standard deviation by age for herring representing the total biomass and 
commercial harvest by gear type, Togiak District, 1992. 

Run Biomass a Commercial Purse Seine Comrnercial Gillnet 

No. of Length Weight No, of Lengtl Weight No. of Length Weight 
Age Samples (mm) SD (g) SD Age Samples (mm) SD (g) SD Age Samples (mm) S;D (g) SD 

Total 3,352 270 13.5 292 77.8 802 288 3 77 1,121 297 391 

a - -- 
Nonselective gear includes commercial purse seine, test purse seine and variable mesh gillnets. 



Table 28 . Comnlerciil purse seine and gillnet herring harvest (tons) by fishing section and date, Togiak District, 1992. Roe 
percentages are displayed in parenthesis. Total daily harvest is depicted in both ton:; and tonnes. 

Fishing Section 

-- Daily Harvest -- 

Cape 
Date Time Kulukak Nunavachak To@& Hagemeister Pyrite Point Newenham Total Total Roc! 

(hours) -- (tons) (tonne~) Percent --- ---- 

Gillnet 

Purse Seine 

Combined Gear 

a Combined harvest from two fishing sections. 
' ~stimated deadloss. 



Table 29. Age composition estimates by number and weight of the harvest, escapement biomass, and total run biomass (tonnes) 
observed in the Togiak District, 1992!. 

Total Run Biomass Commercial Purse Seine Harvest Commercial Gill Net I-ianlest 

Biomass Percent No.of Fish Percent Biomass Percent No.of Fish Percent Biomass Percent No.of Fish Percent 
Age (tonnes) by Weight (~1,000) by No. Age (tonnes) by Weight (~1,000) by No. Age (tonnes) by Weight (~1.000)  by No 

Total 142,389 100.0% 483,084 100.0% 18,850 100.0% 59,267 100.0% 

(Continued) 





Table 30. Observed aerial biomass estimates of herring by index area (tons), and totals by day (tons, tonnes) during the 1992 !season, 
Togiak District, Bristol Bay. 

Milt 
Observations Estimated Biomass by Index Area (tons)" Daily Total 

Survey Time 
---- ------ 

Date Conditions Surveyed No. Length NUS KUK MET NUK UGL TOG TNG MTG HAG OSK PYR CN WAL (tons) (tc,ru~es) 
Miles Km --. ------ 

4120 Fair Pm 0.0 0.0 0.0 0 0 0 0 0 0 0 
412 9 Exc Pm 0.0 0.0 0.0 0 0 0 0 0 0 ' 0 " 0 0 
5101 Good Pm 0.0 0.0 0.0 0 0 0 0 0 0 '  0 '  0 (I 0 
5102 Exc am 0.0 0.0 0.0 0 0 0 0 0 0 0 0 (I 0 
5105 Good Pm 0.0 0.0 0.0 0 0 0 0 0 0 0 ' 12 1% 11 
5/06 Fair-Poor pm 0.0 0.0 0.0 0 0 0 O 0 
5/07 Fair Pm 0.0 0.0 0.0 0 0 0 0 0 ' 0 0 O 0 
5/09 Fair Pm 0.0 0.0 0.0 0 0 0 0 '  0 0 0 

v1 5/10 Good Pm 0.0 0.0 0.0 0 0 0 0 0 0 
V\ 5/13 Fair-Poor am 0.0 0.0 0.0 0 0 0 0 0 0 0 0 

5115 Fair-Unsatis am 0.0 0.0 0.0 0 0 0 0 0 0 
5116 Good..Poor am 0.0 0.0 0.0 0 0 0 0 0 0 0 , 62 0 62 56 
5117 Good-Fair am 0.0 0.0 0.0 0 0 136 0 0 0 0 136' 123 
5117 Good Pm 0.0 0.0 0.0 72 323 826 109 1,330 1,207 
5/18 Good Pm 0.0 0.0 0.0 114 0 81 632 0 " 0 0 , 13,379 0 1,882 86,281 102,369 92,869 
5/19 Exc am 2.0 1.5 0.9 29,701 7,336 62 2,553 1,187 46,810 13,713 10,932 15,006 52. 1,904 129,256 117,260 
5119 Good Pm 5.0 7.0 4.3 13,137 47,270 21,209 20,408 7,950 109,974 99,768 
5/20 Good am 5.0 4.8 3.0 8,923 4,104 0 5,157 17,246 967 15,980 0 9,347 61,724 55,996 
5120 Good pm 29.0 19.4 12.1 
5121 " Good pm 55.0 34.3 21.3 
5/22 am 24.0 8.5 5.3 4,082 537 4,960 1,611 11,190 10,152 
5/23 Good pm 28.0 14.9 9.3 9,440 38,260 9,085 9,104 ' 13,204 21,102 ' 5,569 ' 3,676 ,152 2,022 10,633 0 340 122,887 111,482 
5/24 Fair Pm 9.0 8.8 5.4 283 1,296 522 2,101 1,906 
5/25 Good Pm 6.0 2.5 1.6 2,186 3,937 3,767 " 9,890 8,972 
526 Good am 3.0 1.3 0.8 2,016 3,668 1,556 1,961 539 9,740 8,836 
5126 Good am 2.0 1.2 0.7 2,811 2.81 1 2,550 
5/27 Fair am 1.0 0.3 0.2 

Total 168.0 104.1 64.7 

Togiak District Pacific herring biomass was estimated at 142,389 tons (129,174 tonnes) for the 1992season. 
Index areas: NUN - Nushagilk Peninsuala; KUK- Kulukak; MET- Metervik.; NUK - Nunavachak; UGL - UngalhluWTogiak; TOG - Togiak; TNG- Tongue Point; MTG- Llatogak; 
HAG-Hagemeister.; OSK - Osviak; PYT- Pyrite Point; CN- Cape Newenham. 
Smelt Schools observed 
Spawn and fishing effoa survey 
Includes estimates of observed deadloss. 





Table 3 1. (Continued). I 

Sampling Dates: 20 May Sampling Dates: 20 May Sampling Dates: 20 May 
Section: Hagemeister C. Purse Seine Section:Pyrite Point C. Purse Seine Section:C.Newenharn C. Purse Seine Total Commercial 
Biomass Estimate: 3,968 tomes Biomass Estimate: 4,347 tonnes Biomass Estimate: 23 tomes Purse Seine --- 

No. of Percent No.of Fish No. of Percent No.of Fish No. of Percent No.of Fish No of Pt:rcent P.Io.of l?ish 
Age Samples by No. (X 1,000) Age Samples- by No. (X 1,000) Age Samples by No. (X 1,000) Age Samples by No. (X 1,000) .- 

1 Q 0.0% 0 1 0 0.0% 0 1 0 0.0% 0 0.0% 0 
------. 

0 1 
2 a 0 . 0 ~  o 2 0 0.0% , o 2 o 0.0% o 2 0 0.0% o 
3 1 0.3% 24 3 0 0.0% 0 3 0 0.0% 0 3 3 0.2% 135 
4 1 0.3% 24 4 3 1.0% 95 4 1 1.4% 1 4  174 10.6% 11,663 
5 4 1.2Yo 96 5 8 2.7% 254 5 1 1.4% 1 5  358 21.8% 18,455 
6 3 0.9% 72 6 5 1.7% 159 6 0 0.0% 0 6 18 1.1% '73 4 
7 4 1.2% 96 7 5 1:7% 159 7 1 1.4% 1 7  19 1.2% 6 12 
8 40 11.7% 959 8 49 16.4% 1,558 8 3 4.3% 2 8 206 12.5% 5,417 
9 52 15.2% 1,246 9 47 15.8% 1,494 9 12 17.4% 8 9 210 12.89'0 5,407 

10 13 3.8% 312 10 9 3.0% 286 10 4 5.8% 3 10 54 3.3% 1,252 8 
11 48 14.1% 1,150 11 38 12.8% 1,208 11 7 10.1% 5 11 137 8.3?6 3,589 
12 38 11.1% 911 12 28 9.4% 890 12 6 8.7% 4 12 96 5.8% 2,529 
13 43 12.6% 1,030 13 30 10.1% 954 13 14 20.3% 9 13 L 04 6.3% 2,739 
14 64, 18.8% 1,534 14 55 18.5% 1,748 14 13 18.8% 9 14 182 11.1% 4,513 
15 26 7.6% 623 15 17 5.7% 5 40 15 7 10.1% 5 15 75 4.6% 1,688 
16 2 0.6% 48 16 3 1.0% 95 16 0 0.0% 0 16 7 0.4% 185 
17 1 0.3% 24 17 0 0.0% 0 17 0 0.0% 0 17 2 0.1% 45 

- --- --- ---- ---- 
Percent by i'ercent by Percent by Percent by 

Age Weight Weight Biomass Age Weight Weight Biomass Age Weight Weight Biomass Age Weight Weight Blornass --- -- 



Table 32 Age composition estimates weighted by the harvested biomass (tonnes) by fishing section from the 
commercial gillnet fishery, Togialc District, 1992. 

-- -- 
Sampling Dates: 20 h,la?l Sampling Dates: 20 May Sampling Dates: 20 May Sampling Dates: 22 hfay 
Section: I<ulukak Gillnet Hanrest Section: Nunavachak Gillnet Hanzest Section: Toniak Gillnet Harvest Section: Kulukak Gillnet Harvest - 
Biomass Estimate: 259 tonnes -- Biomass Estimate: 77 tonne~ Biomass Estimate: 870 tomes Biomass Estimate: 2,O 14 torules ---- 

No.of Percent No.of Fish No.of Percent No.of Fish No.of Percent No.of Fish No.of l'ercent No.of Fish 
Age San~ples by Number (X 1,000) Age Samples by No. (X 1,000) Age Samples by No. (X 1,000) Age liamples by  No. (X 1,000) ---- 

1 0 0.0% 0 1 0 0.0% 
------ 

0 1 0 0.0Oio 0 1 O O.OSb 0 
2 0 O.O?'o 0 2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 
3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0 3 0 0.ooL7 0 
4 0 0.0% 0 4 0 0.0% 0 4 0 0.0% 0 4' 0 0.0% 0 
5 16 16.2Y" 106 5 0 0.0% 0 5 0 0.0% 0 5 6 2.696 117 
6 3 2.7% 18 6 0 (1.036 0 6 0 0.0% 1 0.4% 20 0 6 
7 2 1.8% 12 7 1 0.7% 1 7  5 3.7% 77 7 12 5.1% 235 
8 24 24.3% 159 8 19 14.0% 26 8 31 25.2% 70 29.9Yo 1,368 525 8 
9 22 21.6% 141 9 38 27.9% 52 9 34 27.4% 571 9 6'7 28.646 1,309 

10 2 1.8% 12 10 1 0.7% 1 10 3 2.2% 46 10 R 3.4% 156 
11 9 9.00/0 59 11 25 18,4% 34 11 1'7 14.1% 293 11 22 9.4% 43 0 
12 4 3.6% 23 12 8 ii.9Yo 11 12 5 3.7O/0 77 12 14 6.0% 274 
13 3 2.7% 18 13 9 6.6% 12 13 7 5.9% 18 '7.7% 352 124 13 
14 8 8.1% 53 14 24 17.6% 33 14 16 13.3% 278 14 12 5.1% 23 5 
15 7 7.2%) 47 15 11 8 1 %  15 15 5 3.70~40 77 15 4 1.7% 78 
16 1 0.9Yo 6 16 0 0.0% 0 16 0 O.Os/o 0 16 0 0.0% 0 
17 0 0.0% 0 17 0 0.0% 0 17 0 0.0% 0 17 0 0.0% 0 
18 0 0.0% 0 18 0 0.0% 0 18 1 0.7% 15 18 0 0.0% 0 

Total -- 101 100.0%1 652 136 100.0% 187 122 100.0% 2,085 234 100.0% 4,57T 
T---- --- - 

Percent by ~erceGt by Percent by Percent by 
Age Weight Weight Biomass Age Weight Weight Biomass - Age Weight Weight Biomass Age Weight ----- Weight Biomass 

1 0 0.0%8 0 1 0 0.056 0 1 0 0.0% I) O.OYo 0 0 1 
2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 0.0% 0 0 2 
3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0 
4 0 0.0% 0 4 0 0.0% 0 4 0 0.0% 0 4 0 0.0% 0 
S 4,213 10.5% 27 5 0 0.0% 0 5 0 0.0% 0 5 1,355 1.6% 32 
6 78 1 2.0% 5 6 0 0 0 %  0 6 0 0.0% 0 6 219 0.3% 5 
7 573 1.4% 4 7 289 0.6% 0 7 - 1,588 3.1% 27 .7 3,669 4.3% 87 
8 8,965 22.4% 58 8 5,929 11.6% 9 8 11,567 22.6% 197 8 22,861 2'7.0% 543 
9 8,622 21.6% 56 9 13,169 24.8% 20 9 13,091 25.6% 223 9 23,766 28.0% 564 

10 758 1.9% 5 10 283 0 6 %  0 10 1,018 2.0% 17 10 2,976 3.5% 71 
11 4,382 11.0% 28 11 9,480 18.6% 14 11 7,619 14.9% 130 11 8,881 10.5% 211 
12 1,724 4.3% 11 12 3,193 6.3% 5 12 2,073 4.1% 35 12 5,665 6.7% 135 
13 1,285 3.2S/o 8 13 3,723 7.3% 6 13 3,433 6.7% 58 13 7,903 9.3% 188 
14 4,278 10.7% 28 14 9,994 19.6% 15 14 7,985 15.6% 136 14 5,541 6.5% 132 
15 3,810 9.5% 25 15 4,890 9.6% 7 15 2,409 4.7% 41 15 1,981 2.3% 47 
16 5 43 1.4% 4 16 0 0.0% 0 16 0 0.0% 0 16 0 0.0% 0 
17 0 0.0% 0 17 0 0 0% 0 17 0 0.0% 0 17 0 0.0% 0 
18 0 0.0% 0 18 0 0.0% 0 18 328 0.6% 6 18 0 0.0% ---. 0 - 

Total 39,935 100.0% -. 259 50,951 1000% 77 51,109 100.0% 870 84,81'7 100.0% 2,014 ------.--- 



Table 32. (Continued). 
-- 

Samplit~g Dates: 25 h4ay Sampling Dates: 26 May Sampling Dates: 27 May 
Section: Kulukak Gillnet Harvest Section: Kulukak Gillnet Hamest Section: Nunavachak Gillnet Harvest Total Co~lunercial Gill~let Harvest 
Biomass Estimate: 542 tonnes -- Biomass Estimate: 2 17 tonne~ Biomass Estimate: 585 tonne~ - 

No. of Percent No.of Fish No. of Pi:rcent No.of Fish No. of Percent No.of Fish No. of l'ercent No.of Fish 
Age Samples by No. (X 1,000) Age Samples by No. (X 1,000) Age Samples by No. (X 1,000) Age Samples by No. (X 1,000) 

1 
------ 

0 0.0% 0 1 0 0.0% 0 1 0 O.O?,b 0 1 0 0.0% 0 
2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 >'2  0 0.0% 0 
3 0 0.0% 0 3 0 0.0% 0 3 0 o.o?4, 0 3 0 0.0% 0 
4 1 0.4% 5 4 0 0.0% 0 4 0 0.09.0 0 4 1 0.1% 5 
5 24 9.0% 119 5 2 2.1% 10 5 10 6.2% 100 55 60 5.3% 477 
6 5 1.9% 25 6 0 0.0% 0 6 3 1.9"'o 30 i6 12 1.1Yo 96 
7 8 3.0% 40 7 4 4.2% 21 7 6 3.79'0 60 7 38 3.3% 475 
8 91 34.1% 451 8 21 22.1% 109 8 48 29.6% 479 8 310 27.2% 3,314 
9 66 24.7% 327 9 26 27.4% 136 9 47 29.0% 469 9 305 26.8% 3,187 

10 11 4.1% 54 10 4 4.2% 21 10 7 4.3% 70 1 0  36 3.2Yo 385 
11 17 6.4% 84 11 6 6.3% 31 11 14 8.696 140 'I1 113 9.9% 1,127 
12 12 4.5% 59 12 6 6.3% 31 12 9 5.69/0 90 12 58 5.1%) 603 
13 9 3.4% 45 13 1 1.1% 5 13 4 2.59'0 40 13 52 4.6% 63 6 
14 17 6.4% 84 14 18 18.9% 94 14 5 3.1% 50 14 103 9.0% 868 
15 5 1.9% 25 15 6 6.3% 31 15 6 3.7% 60 15 45 3.9% 347 
16 0 0.0% 0 16 0 0.0% 0 16 3 1.9% 30 116 4 0.4% 3 6 
17 0 0.0% 0 17 0 0.0% 0 17 0 0.0% 0 17 0 0.0%1 0 

W 18 1 0.4% 5 18 1 1.1% 5 18 0 0.0% 0 18 3 0.3941 27 
u3 - 0 -- 0 

-. 267 100.00io 1,323 95 100,0% 49 5 162 100.0% 1,617 1,140 100.0% 11,585' ---- ---- ------ 
Percent by ~ercetit by Percent by l'erce~lt by 

Age Weight Weight Biomass Age Weight Weight Biomass Age Weight Weiglit Biomass Age Weight Weight Biomass -- -- -- 
1 0 0.0% 0 1 0 0.0% 0 1 0 0.0% 0 1 0 0.0% 0 
2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% 0 2 0 0.00iu 0 
3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0 3 0 0.0'Yo 0 
4 223 0.2% 1 4  0 0.0% 0 4 0 0.0% 0 4 223 0.1% 1 
5 5,073 5.6% 31 5 405 1.2% 3 5 1,778 3.3% 20 : 5 12,824 3.2%) 112 
6 1,225 1.4% 7 6 0 0.0% 0 6 778 1.5% 9 6 3,003 0.7% 26 
7 2,308 2.6% 14 7 1,194 3.5% 8 7 -  2,009 3.8% 22 , , 7  11,629 2.9Yo 162 
8 28,894 32.1% 174 8 6,535 19.1% 41 8 14,892 28.0% 164 8 99,643 24.7%) 1,186 
9 22,573 25.1% 136 9 8,987 26.3% 57 9 15,520 29.2% 171 : 9 105,727 26.2%) 1,226 

10 3,832 4.3% 23 10 1,426 4.2% 9 10 2,216 4.2% 24 :10 12,509 3.1%) 150 
11 6,817 7.6% 41 11 2,194 6.4% 14 11 5,372 10.1% . 59 i l l  44,745 11.1%) 497 
12 5,029 5.6% 30 12 2,232 6.5% 14 12 3,511 6.6% 39 12 23,426 5.8Yi 269 
13 3,911 4.3% 24 13 455 1.3% 3 13 1,368 2.6% 15 '13 22,078 5.5% 302 
14 7,603 8.5% 46 14 7,789 22.8% 49 14 1,855 3.5% 20 :14 45:.046 lI.l"/o 42 6 
15 2,050 2.3% 12 15 2,716 7.9% 17 15 2,575 4.8% 28 15 20,431 5.1Yo 178 
16 0 0.0% 0 16 0 0.0% 0 16 1,304 2.5% 14 1 6  1,.847 0.5% 18 
17 0 0.0% 0 17 0 0.0% 0 17 0 0.0% 0 1 7  0 0.0% 0 



Table 33. Age composition data for sampling strata 22-24 May weighted by 23 May aerial sunrey 1:)iomass; 
25-26 May weighted by 26 May aerial survey, Togiak District, 1992. 

- 
Sampling Dates: 22-24 Ma)' ----- 

Sampling Dates: 22-24 May Sampling Dates: 22-24 May Sampling Dates: 25-26 Alay 
Section: Kulukak and l\Tunvachak Section: Togiak Section: Hagemeister Section: Kulukak and Nunav;ichak 
Biomass Estimate: 71,753 torules -. Biomass Estimate: 19,144 tonnes Biomass Estimate: 20,586 tonnes Biomass Estimate: 8,836 tomes ---- 

No. of Percent No.of Fish Numbers No. of Percent No.of Fish No. of Percent No.of Fish No. of Percent No,  of 
Agit Samples by No. (X 1,000) (X 1,000) Age Samples by No. (X 1,000) Age Samples by No. (X 1,000) Age Samples --- by No. Sanlples 

I 0 0.090 0 0 1 0 0.0% 0 1 0 0.0% 0 I 0 O.OO,b 0 
------ -------. 

0 0.0% 0 0 2 0 0.0% 0 2 0 0.0% 0 2 0 O.O?/o 0 
3 1 0.3?'0 863 863 3 1 0.3% 183 3 1 0.3% 199 3 1 0.2% 82 
4 64 21.9% 55,259 55,259 4 66 18.2% 12,047 4 29 9.6Yo 5,777 4 132 28,9% 10,!$89 
5 98 33.6'36 84,616 84,616 5 94 26.0% 17,158 5 72 23.9% 14,342 5 183 40.0% 15,096 
6 1 0.3% 863 863 6 6 1.7% 1,095 6 2 0.7% 398 6 8 1.8Ofb 660 
7 1 0.3Yo 863 863 7 7 1.9% 1,278 7 4 1.3% 797 7 8 1.89'0 660 
8 34 11.6% 29,357 29,357 8 57 15.7% 10,404 8 46 15.3% 9,163 8 38 8.3% 3,135 
9 27 9.2% 23,313 23,313 9 39 10.8% 7,119 9 42 14.0% 8,366 9 33 7.256 2,'722 

10 6 2.1% 5,181 5,181 10 15 4.1% 2,738 10 14 4.7% :!,789 10 6 1.336 495 
1 I 12 4.1% 10,361 10,361 11 22 6.1% 4,016 11 3 1 10.3% 6,175 11 11 2.4% 907 
12 9 3.1% 7,771 7,771 12 7 1.9% 1,278 12 8 2.7% 1,594 12 13 2.8% 1,072 
13 19 6.5% 16,405 16,405 13 11 3.0% 2,008 13 17 5.6% , 3,386 ., 13 4 0.9% 330 
14 11 3.8% 9,498 9,498 14 2'7 7.5% 4,928 14 23 7.60io 4,581 14 16 3.5% 1,320 
15 6 2.1% 5,181 5,181 15 5 1.4% 913 15 10 3 . 3 % ,  L,'>92 15 4 0.9% 330 
16 2 0.7% 1,727 1,727 16 2 0.6% 365 16 0 0.0% , 0 16 0 0.0'36 0 
17 1 0.3% 863 863 17 3 0.8% 548 17 0 0.0% 0 17 0 0.0% 0 
18 0 0.0% 0 0 18 0 0.0% 0 18 2 0.7% 398 18 0 0.0% 0 - ---" 

Total - 292 100.0% 252,121 252,121 362 100.0% 66,077 301 100.0% 59,957 457 100.0% 37,698 .--------" -- 
PA---- ------- 

Percent by Tons Percent by Percent by Percenl by 
Age Weight Weight Biomass Biomass Age - Weight Weight Biomass Age Weight Weight Biomass Age Weight Weipbt Riomas 

I 0 0.0% 0 0 1 0 0.0% 0 1 0 0.0% 0 0.0% a -- -----.. 
0 I 

2 0 0.0% 0 0 2 0 0.0% 0 2 0 0.0% 0 2 0 0.09.6 0 
3 156 0.2% 149 164 3 100 0.1% 20 3 97 0 . 1 %  21 3 117 0.19'0 11 
4 9,270 12.3% 8,823 9,725 4 8,479 8.9% 1,706 4 4,159 4.4% 913 4 17,966 18.5% 1,634 
5 17,198 22.8% 16,368 18,042 5 16,961 17.8% 3,413 5 12,994 13.9% :2,853 5 31,647 32.6% 2,878 
6 187 0.2% 178 196 6 1,023 1.1% 206 6 40 1 0.4% 88 6 1,551 1.6,% 141 
'7 269 0.4% 256 282 7 2,026 2.1% '408 7 1,277 1.4% . 280 '7 2,204 2.3% 200 
8 10,770 14.3% 10,251 11,299 8 17,002 17.9% 3,421 8 14,696 15.7% :3,227 S 10,994 11.3?/0 1,000 
9 9,680 12.8% 9,213 10,155 9 13,123 13.8% 2,641 9 14,950. 15.9% ; 3,283 9 10,949 11.39'0 996 

10 2,240 3.0% 2,132 2,350 10 5,054 5.3% 1,017 10 5,557 5.9% 1,220 10 2,181 2.2.?/0 198 
11 4,951 6.6%) 4,713 5,195 11 8,089 8.5% 1,627 11 12,998 13.9% 2,854 11 4,119, 4.2:?'0 375 
12 3,596 4.8Yo 3,423 3,773 12 2,793 2.9% 562 12 3,317 3.5% 728 12 4,081 5.1% 453 
13 8,155 10.8% 7,76 1 8,555 13 4,289 4.5% 863 13 7,371 7.9% 1,618 13 1,738 1.8% 158 
1.4 5,001 6.6% 4,760 5,247 14 11,723 12.3% 2,359 14 10,787 11.5% 2,368 14 6,920 7. I ?lo 629 
15 2,651 3.5% 2,523 2,781 15 2,355 2.5% 474 15 4,160 4.4% 914 15 1,809 1.9% 164 
16 838 1.1% 798 879 16 874 0.9% 176 16 0 0.0% 0 16 0 O.O?/o U 
17 428 0.6% 408 4-49 17 1,251 1.3% 252 17 0 0.0% 0 17 0 0.(i% U 
I n o 0.0% o 18 o 0.0% o 18 992 218 18 o o.(i% (I --- - - - - -  

Total 83,102 100.0% 71,753 79,093 ---- 95,144 100.0% 19,144 93,756 100.0% 20,586 97,176 ------ 100 (tO/o 8,836 





Table 35. Total weighted age composition in numbers of fish and by biomass of aerial survey 'data used to determine the totit1 nu1 
biomass estimate, Togiak District, 1992. 

District Aerial Estimate 23 May District Aerial Estimate 26 May I Commercial Purse Seine Hancst 

Biomass Percent No.of Fish Percent Biomass Percent No.of Fish Percent Eliomass Percei~t No of Fish Percent 
Age (Tonnes) by Weight (~1,000) by No. Age (Tonnes) by Weight (~1,000) by No. Age ('Tonnes) by Weight (~1,000) by N o  

Total 11 1,482 100.0% 378,156 100.0% 8,836 100.0% 37,698 100.0% 18,851 100.0% 59,267 100.0% 
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Figure 1. Southeastern Bering Sea. 





























































































































































































































































































































































































































































































































































































































 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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